Introduction
Competition between the Great Tit Parus major and the Pied Flycatcher Ficedula hypoleuca during the breeding season was reviewed by Slagsvold (1975) , who pointed out that an experimental approach was required to solve the problems: what is the magnitude of this competition in habitats with a limited number of nesting holes, and how is it related to breeding phenology aspect, i.e. during late and early springs? Campbell (1968) blocked up his nestboxes until the flycatchers arrived, to prevent their prior use by tits. I did the opposite, by making all boxes other than those already held by tits uninhabitable. Some information about the degree of attachment of the Pied Flycatcher to nesting site was also gained.
Material and methods
Experiments were carried out in Norway, at Bratsberg In 1977 a similar experiment was carried out in a spruce-dominated forest in Sorkedal (60'N, 200 m a.s.1.; 26 wooden nestboxes, see Slagsvold 1975) . Pied Flycatchers and tits had been breeding in the boxes since 1968 (8 flycatcher nests in 1976) .
At the time of birch leafing (petioles just visible) every nestbox was made uninhabitable, except those containing tit nests with egg(s), or with so much tit nesting material that the bottom of the box could not be seen. These latter boxes were also made uninhabitable a few days later if no further nestbuilding (or egglaying) by the tits was observed. On average, the onset of egglaying for a population of Great Tits seems to coinside with the time of birch leafing (Slagsvold 1976) . By this date, therefore, in some boxes tits are building nests, at others they are egglaying or have started to incubate. The male flycatchers normally arrive in the study areas during the first half of May, and laying starts during the last few days of the same month (Slagsvold 1976) . Late in May, or in the beginning of June, the boxes which had been made uninhabitable were once again restored, in order to ensure that a stock of flycatchers would remain attached to the area and return the next spring (cf. Lack 1966) to compete with the tits. No other nesting holes (except the boxes) are known to me in the study areas, although a few do exist some 200-400 m away. The only chance for a flycatcher to breed at a normal time was therefore by evicting tits or by breeding in such risky places as the uninhabitable boxes.
In addition to the Pied Flycatchers and the Great Tits, a few Coal Tits Parus ater also used the boxes and 1-2 pairs of Willow Tit Parus montanus may have been breeding in the same areas, but in holes which they had made themselves.
In 1977 the behaviour of the flycatchers and tits was studied by making repeated mapping surveys, from box to box throughout the plots, between 6 a.m. and 10 a.m. at Bratsberg, and at various times of the day in Sorkedal.
Results
Attachment of the Pied Flycatcher to nesting site Before the nestboxes were made uninhabitable flycatchers were hardly ever heard singing in the vicinity of a tit nest ( On plot I at Bratsberg in 1977, at the same time as the box cover was removed the entrance hole was also blocked. Male flycatchers were still singing near these boxes during the next days (Tab. 1). On plot II the whole box was removed and the following morning male flycatchers were still heard singing close to the spots where the boxes had been hanging (in one case at the precise site). This tendency rapidly changed once the flycatchers tried to take over tit nestboxes. Fig. 1 shows that song activity was low near boxes in which flycatchers were building nests, in agreement with Curio's (1959) findings.
After the nestboxes were made inhabitable once more, later on in the spring, few singing flycatchers were recorded near tit nestboxes (Tab. 1).
Aggression
During the 1977 surveys fights between the Pied Flycatchers and the Great Tits were observed after the nestboxes had been made uninhabitable (but not before) particularly during the first few days. Usually it was the male flycatcher which attacked the tit (six cases) and this was in the vicinity of the tit's nest.
Tab. 1. The number of nestboxes/sites at which a singing male Pied Flycatcher was recorded (<20 m) on the surveys in 1977 (cf. Fig. 1 ). The total number of song records at the boxes/sites are shown in brackets. At Sorkedal the box cover was removed and in addition the entrance hole was blocked at Bratsberg, plot I. At plot II the whole box was removed. 'Destruction' means that some boxes were made uninhabitable (see Tab. 2). (1) 1(2) 6(7) 8(10) * also the boxes with tit nesting material had been destroyed.
Singing flycatchers were observed close to the tit nestboxes after the other boxes had been made uninhabitable, and they made frequent inspections inside them. However, the Great Tits were not very active in keeping the flycatchers away from their boxes; only two attacks on a flycatcher were observed (in one case 100 m away from the nearest tit nest).
A dead male flycatcher was found once on the edge of a Great Tit nest (Tab. 2), probably killed by the tit (head destroyed). This occurred during the laying stage of the tit and did not stop laying nor the subsequent incubation.
Nest-building by the Pied Flycatcher
In 1976-77 a large number of flycatchers had already started nestbuilding on the day when the nestboxes were made uninhabitable. Immediately afterwards the flycatchers started nestbuilding in the remaining boxes which contained 'a lot of tit nesting material' (calculated from Tab. 2: seven out of 10 boxes within only two days. These boxes were then made uninhabitable.).
The flycatchers brought some nesting material into a few (four of 40) of the tit nests during the period after the remaining boxes had been made uninhabitable. This always occurred during the laying stage of the tit. Furthermore, in three instances a flycatcher built a nest on top of a tit nest already containing eggs/nestlings (Tab. 2). In the first instance (1975) the nest had been abandoned by the Great Tit during the laying stage. The flycatcher started nestbuilding in the box over two weeks later and the first egg was laid on 12 June.
In the second instance, the flycatcher took over a Great Tit nest (at laying stage) and the first flycatcher egg was laid on 30 May. In the third instance the flycatcher had built its nest above a Coal Tit nest on 3 June. This tit nest was already at the hatching stage (five dead nestlings and two eggs). In the latter two cases the flycatcher had itself probably driven away the tits, al-Tab. 2. Data from the experiment with nestboxes. At the time of birch leafing all nestboxes, except those which contained tits' egg(s) ('nests' or which contained a lot of tit nesting material, were made uninhabitable ('destroyed'). Those boxes with only tit nesting material were also made uninhabitable a few days later if no further tit activity had been noticed there (hence the two dates below). Bratsberg 1977) . It was a late spring in the area and the weather was very cold and wet, with occasional snow during the last days of May and the beginning of June, and nestling losses by the tits in other boxes were heavy. The eggs of the tits were not destroyed by the flycatcher in any case.
Discussion
Only a few Pied Flycatchers succeeded in nesting in the study areas. The tits prevented them from using those nestboxes which were not made uninhabitable, thus limiting the population size of breeding flycatchers and their production of young. The male flycatcher remained closely attached to its nestbox, even after the cover had been removed and the entrance hole blocked. Several males stayed in the vicinity for several weeks after their boxes had been made uninhabitable. However, only a few of these later bred, when the boxes were once again made habitable. Most of the females, therefore, probably left the area shortly after the boxes were made uninhabitable, in particular at Bratsberg in 1976. (The larger subsequent breeding number at Bratsberg in 1977 was probably related to the bad weather during the preceding days.)
The nestboxes were inspected on as few occasions as possible, so as not to disturb the birds. However, a visit was probably the cause of one nest abandonment by a Great Tit in 1975. Nest abandonment (for some reasons other than the flycatcher) is probably often the reason why certain boxes are found where the flycatcher has bred above a tit nest.
In only two (5%) out of 40 cases did the flycatcher succeed in taking over a tit nest. This occurred despite the late onset of spring in those years, with delayed laying by the tits (cf. Slagsvold 1975 Slagsvold , 1976 .
The two species breed close to each other without wasting much energy in disputes when there is an excess of suitable nesting holes, as there probably was in most habitats before the onset of modern forestry management practices. The two birds also show differing preferences for nesting holes (Slagsvold 1975) . However, the recent change of the habitats resulting in a scarcity of holes has brought about a new situation, involving frequent and energy-consuming conflicts. In the present experiment in rich habitat types the tits succeeded well in defending their nest-sites. This may differ in other habitats, and also at higher altitudes and latitudes.
